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I OUrsF STATCB UTILETEL'S C'OMPANY ,

wiescuosianon neic m es a sso ei.enAucema meeres

..u. .,<. . . .n ,

Janvery 18
R50- 27501, 1988'

File Nos. 09.5, 09.25.1.2

Hr. Robert D. Martin Regional Administrator-
U.S. Nuclear Regulatory Cote.ission
Region IV
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

Centlement

River Bend Station - Unit 1
. Docket No. 5_0_-458 ,

On Ncvember 16. 1987 Gulf States Utilities Company (CSU) submitted to the
j

NRC a report of a defect pursuant to 100rR21. The. defect involved the ifailure of a rotor windi:;g on a -Transamerica Delaval (presently IMO (' Delays 1)/NE! Peebles-Electric Products diesel generator-installed at River
!Bend Statio GOS) - Unit 1. In the initie.1 report CSU cotamitted to supply '

additional information cencerning the cause of the failure and any
additional corrective action to be taken by CSU. The Attachment to this
letter provides this informaticn and cottpletes GSU's submittal to the NRC
concerning this subject.

Sincerely,

M
. C. Deddens

Senior Vice President
River Bend Nuclear Group

Attachment

cci Office of Nuclear Regulatory Regulation
3

U.S. Nuclear Regulatory Coculosion. Region IV
Washington, DC 20555

NRC Resident Inspector. '

F.O. Box 1031
i St. Francisville. LA 70775

.

! 9102060338 901127
| PDR FOIA -

GUILD 90-442. PDR
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Mr. Ron B. Politi
NEI Peebles-Electric Froducts, Inc.
17045 Euclid Avenue
Citveland, OH 44112

Mr. Alan Darich
IHO Delaval. Inc.
P.0, Box 2161
Oakland, CA 94621
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4 1f States Utilities Conspany i

River tend Station - Unit ! .;

Supplemental Report of a Defect Per 10CF121
Stand;ty Diesel Generator Rotor Winding-

1

{

This report provides the results of GSU's investigation of the Diesel
Generator rotor pole failure at River Bend Statton. The OSU Enginw ring |
Departtomnt was assisted in this evaluation by Southwest R(raatch
Institute (SWRI). The results of SVRI's examination of sectf.ons of the y

,

failed pole do not - identify a single root cause of the-failure. The
most probable cause of the failure is a_ combination of the followingt

1. Inadequate attention to resin storage conditions and its shelf
life

2. Resin application errors

3. Contamination during application

It is impossible to determine the exact date-the roter pole failed
because no abnormal conditions uere observed during_ periodic testing.
Beasuse the exact date of failure of the rotor pole is not known, an
initial visusi inspection and electrical test program was developed and
performed to baseline the integrity of the remaining rotor poles.- The-
visual inspection of the rator po u surface assures early detection of a
resin failure prior to rotor pole winding separation.- The electrical
test program assures that each rotor pole is electrically sound..that
there is no internal dotarieration of' the pole. and that the- rotor
assembly is capable of meeting its originai design requirements. The
electrical test program consists of the following: 1

1. Hegger and Polaritation Index' '

2. Static Pole Balance
>

3. Rolling Impedance

4. 111gh Potential Test (LEGS *E01B a ly)

The megger and polaritation index tests verify the acceptability of*

the electrical insulation to ground. The . static pole balance test
detects internal turn to turn shorts within each rotor pole. The
rolling impedance test verifies the results of the static pole balance
by measuring the impedance of the rotor . assembly _when -the rotor is
subjected to the centrifugni forces generated during operation of the
diesel generator and comparing this valve to the ' standstill impedance.
The high potential test assures that the electrical insulation in the
rotor pnles is acceptable.

.

..
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These tests and inspections (except the high potential test) vere
performed on IEGS*E01B prior to the post maintenance test run and
subsequent 18 month surve111snee testing of this diesel generator. A
visual inspection, megger, polaritation index and high potential test
were also performed af ter completion of the 18 month surveillances for
LEGS *EGlB. The running time between inspections was approximately 60
hours.. The visual inspection, teggar, polarization index, static pole
balance end rolling impedance test were also performed on 1EGS*EG1A. No
unsatf *Iet 2.ory conditions were noted during these activities. These
acceptati inepection and test results were used to establish the
reinspection frequency for the continuing surveillance program.

The continuing surveillance prograr is as follove:

A) LEGS *EGlA 5 B - perform visual inspection of the rotor poles
every six non:As or 30 hours of operation, whichever comes
first.

B) LEGS *EGIA 6 E - perform megger, polarization index, pole balsnce
and rolling impedance test every refueling outage.

C) Perform vioual inspection, ecgger, polorfration index, static'

pole balance and rolling tapedance test immediately after an
overspeed trip of the diesel generator.

This program may be modified to reduce surveillances at a future
data based on acceptable inspection and test results.

GSU has also received an evaluation of this failure from theequipment vendor, NEI Peebles Electric Products, Inc. GSU has-

reviewed the vendor evaluation and does not concur with it. The NEI
evaluation states tha't the most probable cause of the rotor pole failure
was either out of phase synchronization of the diesel generator to the-
grid or a sudden fault. GSU has reviewed site documentation and Special
Reports to the NRC regarding valid and invalid diesel generator
failures. This review found tnat no out of phase synchronization or
sudden fault event has s curred at RBS.

1
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Id. 3' M06V4264.o6m GULF STATES UTILITIES CO..
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' ''
TELOG

blL L C, 6lLL DATE: I I 7 TIME: - /A-,PERSON: CALLED OR' CALLING

COMPAtTY1 ($ .7~) t M R C._-Ru, oat A eti wrtJTi (9i'7)P60-#IODs ,
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'
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-RECORD'0F TELEPHONE CONVERSATION ~ h

-June 2.-1990

Person-Calling: Mr.. Jirh flichards
'

Morton Chemical Division. - t
' ' '

Morton International. o

815-338-1800 -i
"

Person Called: ' Don. Kidder: _

g}
.

Reference: Letter of June 29, .19907 Don Kidder: tb Jim Richards -
~

33.

1. Jim stated that he- had examined the two pieces of wire-from the DG 1HrotorJ lE

windings and;found the;following: i
*

Failed wire'section: h-

<

'I'
..

. . ..

~2Underz :a, 50X microscope L . thel insulation was : starved : ofc adhesive--

..

(Resin) with numerous air gaps. , There was just enougn adhesive to:- l
hold the glass together, not near_lyL enough to establish the required- 1;

insulati ng - qualities .- :i
,

GN# The unfailed section -(same L pole)1 was1 completely encapsulated : and
~

would carry a '. heavy, chigh voltage.
. .

2. In his opinion, the' condition- noted -was theJresult of :JustLnot applying' ;4

enough-adhesive during fabrication..
,

a
3. - He .. stated : his spec . states A701 should be' cured at 400 F- for~one; hour. I

told him. that that would exceed the spec for the. micarda end: Washers. Her

g
said ~.that : 350 for a long enough time would beFadequate. I told him we- I

! 'were holding it for about _.10 hours after temperature- was1 achieved. :He:
; said, "I would half that if I were you."~

.

,

.

He stated he would . send a letter with photographs as 'soon as ~ ossible. $4. p
!

'

i
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WP-2 DIVIS1041 1KTGM?Y CDtJGTGi w

FEOLEST Fm W11%ER CF CUft.INE (10C)
.;
I

'

?

fiNIEW CF Dr$(T - OEGIFNATIOG NO CLtiBTIO6 NJT AD
1. WJ! IRIS THIS EFFORT NID TO TE COE EEFcrE TFEDrfSSED

FESTOFEin
DIVISICN II GCNETOTOR IS

3. W%T IS T)E PnXIt1J1 TIFE TVE DIV. I (BETMTCn WI2. 6%9 EfRItElf G IN A TDFtRN1Y COUMTCTR EED4 COWIDTt ED?

4. EETWG04 WOT Tbo ON.S(ER DATES WOLLD TH? DIVLL EE OJr CF EEFNICE?
..

S. k%%E TFEY CD6IDETED LCSS Cr? LIG4TIbG N4D \ENTILATI. I GN RATOR M.TK TE DCtE?OFF-SITE r1XT4 M4104 kaLD CafLICA1E FESTCRIto T CN CtFsITE A LCEG 06. 60S TtE FtJNT 0:EIMTIOG Cat 11TRE (FEC) TEVIErE DIV.1 COEFATai?
7. TFEY STAIE TVEY WILL ". .CNFFLLLY CG4TTGLVED 40 AFFfC ED TE bOC?

EUVMIll/N E. ." W%T 1X) TFEY FFAN DY T)%T STARM. . t%INTIM'tG NO. . ,

8. WOT PW TS TH! FFCIS COEF4TCR MTE ItJ1~NDfd'LE TW:NT?

WN !.Uis 1H'. FPICS (BEATm TOT H%E THI STE FO N TFE DIV. II GitERATm?
.

TENTIAL FEtB. EMS?

FFGLFM3 Wi1CH Mi NE WTKitO CN m TEED TO Worf
1. WMT RG1.D EE lOE IF TFE GTE FROE(E1 (FO E WG4

MISSIPE SPKliES IN Tm StATM)
IS FO.ND IN T1E DIV. I GEN'RATai?ItOIN3 OfRTItG NO/CR2. DCES FtLE WINDitG 9mTItE MD/m' MISSItG SFACE

_

ING ETAELE?
S M%E TFE COG %Tm

3. CO RFZSE T'tFE CF FEOldi?H LOO 'IHW'EIAES TO C
4. FN4 INCIPICNT FAILAJES IE CETECTED IN EDE MWATIS1ECFHIC FAILLEES'
5. EH.T.LD T)E LIC&GE FEtGED WIiH IHIIR PO4TH YGi?

ADDITIOft. IN20t9fICN E(ENEllif+rE TEST CN 6/27?
,

1. T)E STATIO4 ECTTERIES NiE FEOJ1ftD TO SU: FLY FA CEGICN EOSIS EVENT.
.

2. CUE Ctri.IIE C/N EE 9TFL1hD FUR AT LEAST A E OER FM T10 fnAS FO.L.041NG
*

TOTA _ LCEE LF CTF-SITE FOfR
E4Jr STATICN ECTTI-341ES NE FEEDCD FUtGY TN TFE WCIS FCLLCMING AIN3%ttiNTS OND CD40'fLS.

3

3. TIE FFCIG FOGATOR If/HINns FWE A DirVETd!Nr
4. DYLE CO M AND FNEELF NE FECT-NsO41tO l}E FECOUMTORS. DE ELECTRICA_ NFECIS H%E NOT EfEIESIEN T)MTFE DIV.1&llN DISC 15EED.

*

S. TFE (1ECTRit'/L FROELDB W11H WE DIVWITH 11E rF91LeJTG AC DE LKDGE FETmH'LTTOID EX411tOTIONS
e

TrLK1tB 63
.

L.IEl.Y D.E TO FUG W41CfL EMD'. TO TFE ROTCRIN %U (F t-:IOli (fLE P.lECES, T1E CNIE O' Wi!Oi.11 CBERATlR fff (FIRST); ELTYrINGIS TOT DE/G EUT IS NIsT

6.1W WI: WILL FROLAft.Y lE Slal!D OJT FN FtJNT TWIN T}E STAT 0i WINDINE. W4101 DID TOT CAlfE f(N NAND (CF.ClM)) MISSItG EPACT.M3
3

WMNT FEtItai of F4.LT./FIER 1 FM G R TITE.
YVDENT THIS #FTEFo4U47. LGB EVitmTH WWrS TO Walt 13.frIL LE git TFE L

(G'ItE T}E CLESIICN9 OE H%E IIM3 [ FEDicEMEE'S LEITER EEFCE
"

NIEIX;D Tn ( n ; T-E TH.

HT2 (VMU/IN3 TIE LEFT~lliR.. bE DID FOINT CUT TO T1G1 TFOT DEY
\ AIM 6/26/90 "'45*
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM:
-
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-
_

P.O. Box 96S * 3000 George Washington Way * ~ Bichland, Wasfulngton 99352

.

NUCLEAR PU.HT NO 2 -
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|
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-

!' -TELEPHONE:- 9 / /1- [' ~ <

.

LOCATION: \Ajak (,c(Qg00:
,

(509)~377-23h)
'
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,,

-
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,
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SUPPIX SYSTEM,

INTEROFFICE MEMORANDUM
-,,.

\' 'DAM June 27, 3990

~ TO' Di r uti n

FROMI W. . S ffor,-Hgr.,WorkControlGroup(994E)

suryncri DIV. II EMER0ENCY DIESEL GENERATOR INSPECTION-

WDS/lbg, g

On friday, June 29th at 0600, DG F2 will be removed from service for electrical
testing of the generator rotor and field measurements of the generator oil level
tightglass markings. As part of the. waiver that has been requested from the NRC,
we have committed to ensure that ongoing " work in progress" does not challenge
our backup or normal power sources- or affect our ability to control; reactor
temperature during the inspection -iod.

To this end, the Work Control Group has reviewed all in progress work and newly
scheduled work for Friday and will not, schedule any MWRs, surveillances or-PMs-

; with a potential for challenging a) Offsite. power sources, b In-plant- A/C
electrical systems, c) Secondary containment integrity d) s tdown cooling
systems, and e) Spent Fuel Pool cooling systems. -

.

Also, no core alterations, handling of irradiated fuel, crane operations over the
Spent fuel Pool, or activities which could' drain the reactor vessel will be
allowed.

,

We would request help from the Shop Work Control Supervisors / Craft Supervisors
and the on-duty-Shift Han Please refer any
comments, questions or con, agers to assist us in'this effort.-cerns to myself (X-2370) or any of the Work Control

', Coordinators (X-2405).

rh .

Distribution: - *
,

TW Albert (9271) CM Powers (927M)-
DBThiederman(927LJR Trobaugh (927E) )-DS feldman 927L)

GL Golhaus 988U)
SPGrundhauser(9271) RLWebring(927S

:JD Harmon (9275) ShiftManagers()
RL Koont'? (988U) Control Room Supervisors (6
SL McKay (9270) Work Control Coordinators ( )
RAMorris-(927E)
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.. .m., . p , a 7- ; ;., , ,

/^.h' M .* 'a 4,a, k.j
,,

^ ^ " ~ ' ' ' ' * * * * ~ *.,

*:.1. O ~~ COMP
[;Q.*.J "ONENT- IDENTIFICATIONL.:'~.:=:,;;;;7,7=:p:.:.y.c3- -

; .

- - -
-

3
.

,The component in question is . . - -

t h e Di v i s i o n 2- d i e s t. I' ~g e n e ra t o r ro t'or7 -" .
*

PER 290-0533 documents the
~

discovery of indications of shorted turnswithin a pole on the rotor of the generator for DG2
There are eightpolen on the rotor which provide field- flut required to generate avoltage in the stator of the-generator. A rotor pole field coil AC

voltage drop test has been performed to determine AP shorted turns
-

evist on the rotor for DC2 similiar to those found in the DivisionOne diesel Denerator (PER 290-0499). -
.

The purpose o0 this JCO is to discuss the units capability to provide
adequate emergency power to Pulatill the- AC Bources Ghutdown requirementidentified in Plant Technical Specifications 3/4.8.2.

.

2. 0 ACCIDENT CONDITIONS *

....... ...........

The accident conditions for which this diesel generator f_s required to
function is a Loss of All Offsite Power. The diesel gene'Pator mustprovide

emergency AC power-to maintain core shutdown-cooling and
provide makeup water to the teattor vessel should a Loss of Coolantaccident occur. '

*
.

COMPONEN'T BAFETY FUNCTION3. 0
. .. . ....._...... .

This diesel generator is presently serving as the onsite emer0ency AC
source required in Technitol Specification ,3/4.B.2 for the-present operating condition oe'the Plant. This source of onsite poweris required to ensure that 1) the Pacility can be maintained in the
shutdown or verueling condition Por extended time periods and
2) sufficient instrumentation and control capability is available formonitoring and maintaining the-unit status.

.

4. 0 - STATUS OF COMPONENT
. . . . . . . . .

The dieseligenerator was demonstrated to be operable prior to-the
special Field shorted turn tests by successful completion of
a series oP integrated survel11ence tests. This testing includedseveral fant starts and rapid loading. This testing includeden accumulated 30 hour full load run.

7
,

1
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discovery oP'shortal turns'within_o.Plold. coil'on the rotor-doos not, ' , , .The.

negate the demonstration of the unito capability to provide:odequoto,

'

em'ergency power for the emergency loads.. It does raise questions as to.
ithe capability ot'this: unit to provide l'ts rated output.Por an extended..

period oP time under design basis mani, mum loading.
-: - /

It is the position of Plant Ter.hnical- that the Unit 16 Operable and
espable_of supporting the shutdown opdrability requirements. Thisposition ~fs based upon the'successPu! completion of the annual_

integrated * testing-which the- uni t has recently-successfully passed.-
This position will be.Purther developed b e l ow,- '

!r~ r m.
. , .,. ..,

. . - ** ., g

5. 0 JUGTIF2 CATION FOR CONTINUED OPERATION
.

. .

Esisting Condition of the' Rotor Field-Coilsi '
____________________________________________
It is important to note that the condition' Pound in.D02 is not-as
progressed or-degraded as that Found.in the rotor for D01 in Spokane,
First two. pairs oP-poles were' Pound degraded in--DQ1 where only onepair of poles were Pound degraded in DC2. Secondly, the Worst pole
degradation in DQi was much Purther degraded than that Found in DGC.

There is no evidence to indicate, and it is the bellee of those-
individuals involved, that the shorted rotor pole for DG1 was not
directly related to the bearing Pailure. This indicated that the
turns had been shorted-Por someLtime and that the rotor-Pleid wasperPorming its f unc ti on in the as-Pound-degraded-condition.
The point of this discussion is-that even with further degradation,
D02 would provide ~emerDency power to the Darety Melated Loads.

-

.

Errects of shorted turns within the rotor or the d generator:
___________________________________________________iesel_______________
1) The shorted turns on one field coil will reduce the magnetic flux

produced by that: pole and hence reduce'the-outputLvoltage generated in; the stator c oi l s. The voltage regulator will it. crease-the field
|- current es necessory to maintain the ave ~ rage generator output- ,

voltage. Depending on the quantity of shorted turnsi this-
1 increased Pield current will result in~an increased load on the!

excitation system and increased heating in the field-coils.
i

'

2) Shorted turns will cause increased heating within the rotor polewhere the shorts exist. This heating will potentially contribute tothe acceleration oP the degradation. This ePrect results in apropagation oP the failure,
t

3) The reduced Plux et the pole with the. shorted turns can result in
unbalanced Porces across the air gap causing vibration.

2
; 4

!

h*
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., ,The field current requi' red to support generctor Full load from the.,

design curves is opprotimately 142 smps. The voltogo regulator is
.

. rated to supply 160 empo. This copability exceeds the required.' amporage and thus the voltage regulator can provide ti. additional
amperage associated with shovted turns and still assure adequategentrator output voltoge. The unit pre'sently requires approximately142 amps at full load which closely matches 1the desiDn curves.
The actual emergency. leads era ;1ess than the rated load of the diesel i

generator which provides. additional
. marDin in vol tage regulator capability.- .v.s. ,. , %. .. . . - .

Local-and genera.l area heating is not considared to be significantlygreater than normal at this time. This heating ePfect is directlyrelated to the field current. This current presently matches that
expected from the regulator design performance curves. This currentis not significant1 V Drenter than that anticipated.

.. . . ~ . . . . . . -

Unbalanced rotor Flux values can result in increased vibration leve.ls.
,

The vibration levels of the diesel generator is monitored during
periodic surveillances and has not been found to be excessive. The

-

vibration levels have been found to be minimal during all previoussurveillances. Pest vibration levels have been reviewed. This datadoes not indicate a signiPicantly increasing trend. Future vibrationlevels will be carefully reviewed to determine iP an increasing
v.ibration trend is occurring which can be attributed to acceleratedrotor pole coil degradation.

.
.

Rotor Pole Coil Degradation:
---------------------~~~ --- ._

"

Ghorted rotor coil turns could Pollow a d e g ra d a t i o.n trend which may
.

eventually lead to Onilure. There is presently no known data or Imethodology to support the determination of the duretion of time'

in which reliable operation can be assured or the' ability to {determine the rate at which this degradation will occur.

Field current (eta.over the lost 1 and 1/2 years.has been reviewed.
No signi fic ant increase in field current has been noted as would beespected with a progessively deDreding Pield c oil. This tends toindicate a stable condition relative to the rotor poles.
IEtt Gtondard 432-1976 also indicates that this degradation does not

i occur rapidly.
; " Shorted turns of a minor nature,

unlike shorted turns in the stator|

moy not, nec es sarily require immediato reinsulation. Rotors have) been known to operate for years with Ppw__ random s) art circuits 7a'

between successive turns in the rotor winding. However. shoulds u b s e qu e n FpTrWdle impedance testing show the shorting to be -

progeressive in nature,
reliable operation". reinsulation would be necessary to assure

Unit Testing
---~~ -------

It is importent to note that the unit has recently under00ne and
successPu11 9 completed a series of integrated tests which demonstreted

3

7
_ . _ __
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.the unit ope.mrablity. This testing is= considered to-be. thorough and
, t, ,-%

..

challenges-th_a unit.-

f.'our. h our s an'd an a c c umul a t e d op e ra ti ng .~ time a t ra t e dTesting.t.his year. included a 110% load run for
t han' 34 h eur s."

' load'of greater
, ,,,, , , _ . . , . -,

. -< -
.. .. .

. , . . _ , .-, . . , . --_:,
.

,

i

6. 0 CONCLUSION
.

The above arDuments'were presented to tupport the conclusion t' hat the.
~

unit has the c'apability to. support the present operablity.. requirementso f Tec hni c al Sp e c i fic ati on 3/4. O. P..- The unit is' considered'to beoperable and capeble oP providing
bal nce of the outage. emergency-AC power ~during the

.
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'S'AFETY RELATED / CONTROLLED COPY-.
.

1DCFR50.59_EVALUATDN PROCESS Fl.0W CHART
, ,

W Elit, The 10CFR50.59 Evaluation imp,lenenting processes will typically
address items 1 through '4 only'and the 'USQ Analysis would be processed only

-
:

[ if required by an af firmative response to question 2, 3, or 4. i
. , , , . .

l
~

.

' . : - s. l'
1. Is a change to the WNP-2 Technical.5pecification |yfjl,,|

. N '

| |! necessary to implement this activity?
~l
l

'

2. Does this iniplementing activity constitute a
l i 1; I i_, physical change to WHP-2 as described in- the

FSAR or not in the FSAR and af rects nuclearYES isafety in a way not previously evaluated?
|(1) ;

3. Does this implenenting activity constitute a
| _|, *l%l<

'
.

.

change to a procedural connitment as described '

in the PSARf
\ 1..

i 4. Does'this implementing activity represent a l
| special test or experiment not pre'viously '|7| -1,' 4 |'-

1 described in the FSART
'

i .

l
' |If question 1 is answered YES, then prior NRC approval is required prior |to implementation.

|
_. .., . . . ..

'$ _
.

, .
g

If either question 2, 3 or 4 are answered YES, then an USQ Analysis must )
,

'tb' be performed.

,-
. YS 2,3,4) ,

1
. g g

1 5. '(1,2,3,4rDoes the Unreviewed Safety Question Analysis | 1 l.)(,,|
-

| . identify the implementing activity as i H0
YES- NU |Y E5*~l representing an USQt '

Refer to Attachment 8. |-

]
HD-

.
_

'|Activity may not be fully HRC Staff# '

implemented without prior Authorization | l' Implement- |-

* |
+

HRC staff approval. Received Activity
|

,

@lg - Upon POC approval, partial implementation may occur without priorNRC staff approval.

Prepared by ' _ _ Oate G- 9 9 - 70
*

Approved 27Md Date 6-2840
* '

At ch Ah PROCEDURENUMDER

.
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REVISION NUMBE.R - PAGE NUMBER

1.3.43 1
.

- 1.3.43-10 of 17
-

4.

.

- - . .



_ _ _ _ _ _ _ _ __ . . ._ . . _ . _ _ ___ _ . _ _ _ . .

.. .... . ~ . . . ...-. . m ~<c w--.. . wo ai coco'- r+n; -

,' . c .
,

. .

p'.
' '''

UNREVIEWCD SAFETY OUESTION ANALYSIB-

?

--------------------------

TITLEfL.DQ2 Gener to'r notor{P' ole Shor ed Turnsu
r. . e . r.- .n . m..

I mp l e m e n t i n'g ' A c t i~v'i t y D e s c t'i ~ t i o n * ~ ^ ^ " "p
-- ,------------------------------

This USO is being prepared _to support the POC Immediate Disposition
and Justleication for Continued Operation generated to support thecontinued use of the Division Two diesel generator _to Pulfill theoperability requirements o f Tec hni c al Sp eci fi c a ti on 3/4. 8. 2

This USO has been prepared to discuss the potential loss of
P. h eoperable diesel generator D02. The attached J00 has taken t'.eposition that this diesel Denerator is in fact operable. Th e . b t.- l owdiscussion describes. the bac kup 'Peatures that are available e,n tidthis diesel generator become unavellable.

"
,

T/D and FSAR References FSAR Bections
Requiring Amendment----------~~~----- ~~--

_______________________T/9 3/4.G.2
FGAR 9.5.1 None-

~

.

.

. .
,

1.
UNREVIEWED SAFETY GUESTION EVALUAT ON:

'

A. . Con.the probability oP occurrence or the consequences _of an
accident or malfunction of equipment important to saPety
previously evaluated in the FSAR be increased?
NO .

Ju s t i f i c a t i on: The probability of _the occurrence cP an .

accident is unchanDed by this evolution. .The consequences of
'c > 4 d ent are not increased. The unit is expected to'
f its design requirements. Should-the Division 2 diesel

<

|

tor Poil, alternate shutdown-cooling can be provided
i HPCS pump.which is backed by-en operable diesel
s t o r.. This source of water also provides makeupif it is needed.

Additional contingency has been established to provide-an
offsite diesel generator-Upon short' notice IP this le required.
All potential sources of oPPsi te power have been utilized to
assure AC power is available,

i

10

- .. . . - . . . . . _ -
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_. .. ,
,

Can # .po s sibili.tv For .an~ accid'ent or mol f unc tion o f _a di PPerentn-
type then evaluated previously in the F5AR-be created?>

$ NO i
( .__ _ . . . .

d Ju s t i el c a t i on:- Nothing contained within-this evolution has
_.. .. _

.

.i created-a dtPPerent_ type,oP, accident or malfunction-which has..
.

i te not been-evaluated in the FBAR,- The supporting-JCO-addresses[, .the capability of DOR to support its design Punction. :The
potential loss of th e d i e s e'1_ g en era tor c an b e -mi ti g a t ed b y t ': e,

#- use of the HPCS diesel gnerator and the HPCS pump,

c. Is the margin _oP sa fety as. de Pined in the basis for-any:
- Techniem! Specification reduced?

I NO,,

3

'm Justification: The basis Por the requirement to maintain one-e .

5 $ operable. diesel generator has been addressed in.the attached JCO. '

1W Alternate shutdown cooling is available. The present decay -'7 a heat condition of the. core is minimal and would require sixj *'f
-

hours to reach 200 degrees, -This allows suPPicientLtime for
y, operator ection to provide for. alternate shutdown cooling.

, !s 3

|- Instrumentation end control-power in availab.ie via the battoy.'

supported inverters 1and will be-supported by temporary offsite
'J i c s e l, g e rie ra t or s if needed.

!

| tamc Staf r Concurrence Required No
17 any oP the above three i$ ems is y e s,

| Prepared bu _ N T/ -Date Q~91-90- gsby h ,a d _ % s> L
'

hpprovtd Da t e [29-90_
Q/'

:

II
_ _ .._ __ ._ _ - _ . _ _ _ . . _ , . _ _ , _.
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AS6205
LQSS_DE_.19WR IECOVERY PLAN

4 min 1. Back man o*1t of generate: . '

i min 2. Dispatch one man to call security and tell them we are
opening the back door to Div. 2 DG Bldg. )

imin 3. Open back door.

5 via 4. Start the welding machine / light generator,

'

i s ni in 5. Bring in lights to bogia restoration.
,

,

/s min 6. Pick up tools . Check tool log.

t * cn 7. Remove measuring divices for oil level work.

1 e l>< 8. Verify oil level is between level marks on both glasses

!mo 9. Remove 9ere scope equipment.

3 m:n 10. Rep).ce 4 pipe plugs at bottom of generator.

I t siin 11. Conduct visual inspection for any loose objects.

i s .. Li 12. Replace North outer cover. _

fr u.e 13. Replace SOUTH outer gen. cover.

,

; -in 14. Remove Jacking tool.
~

f e ,,, i n 15. Reterminate FIELD power cables in exciter cab,

f eu | n 16. Close petcocks on engines.

/ m i,i 17. Check thru above steps onetime. .

/o mn 18. Notify ..perations to clear clearance:
a. Turn on DC Ekr to field.; ,, , ,,

5 ,,, , n b. Rack generator Bkr in.
A .i c. Open air start valves.
/ =ce d. Ensure 88 relay is reset.

e. MUST BE THE LAST STEP- Place Maint, switch in NORr4AL._

Observe Diesel start and load to approx. 4.4 Mw.

f!|R 9 S Elc .
/

e /
.

. .
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CLEARANCC.000tR RioutST

NO,J1: . Steps lea..to be filled out b
out by Maintenance Foreman / Supervisor.y requestor.15teps 9 and 10 to be filled ...

__..__.__ _ . .. - . _ _ . . . . . . - _ . . - _ . .

__. 1) . component /sys tem. (se specific):_Al - 0(- 4 (4'- N 2 _-
..

..

.._ . . _
- - . . - . . . . '. . . . . - . . . . . .

.. .

_ .. . - - ....--... .. . . . _ . - . - - . . -... .. . .

2) . Wort Document _ Number: A.
. IO[

,
.

3) Work To Be Done:' ~ Mei OF _fr 4//i4 Le
''

e oe/ leve / mdr -( e -

kC~A.)F$45 . f0 .$ Ve la y e | ) fe=f" 7*
...

.

..

..

, 4) Job Hazard Analysis Required:
.

Yes No j'

(if Yes, attach Job Hazard Analysis PPM 1.9.12 to this request.) ,,

'

5) Reconnended Soundarles (General): C(AT _ //e/c[_ f/o g jgg gf vR ]
* D/6'~Sf L funtors 2A%58 .0fCGvM *o }E/FMd'e2__

( A/A' & # H 7' 7T;:'0A %% wre. '

5) Specific Boundaries / Hazards (N/A if not applicable): A6A. /N-5/ 44~wf&D6 2
os J- U- 2 4/// t?< d t/- |Mh oc+ y. y*z/r 9 9 . + 2 x?/> _*

r ; e
-

7) Reference Drawings 1 & * 4 "
._

...

3) Request Initiator /0 ate dy ;f, alt /f_ n
c.nginee r / Foreman / Superv1s r

9) Job Scheduled From: Date Time __. AM/PM_

To: Date Time AM/PM

10) Clearance Request Approval:
_ Oate

Maintenance Foreman / Supervisor ~

Attachment [

- racx:4:UREwwp AEWCN HUMBER ~P&GE <**.,MBER

1.3.3 13
1.3.a-48 of 52
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| OETERM/RETERN DATA SHEET WR No. |

'
'

I. ASC,A M || System Orawing No. Plant
| O A - OG SM D& 2 , - IDNP- AWro33-

| Equipuent Clearance No, | MPL/MEL No, |'
*

| &~xciryg du.(), - - . . -

| }
[' Panel or Instrue.ent Ract'

Locationhh *$$.$ | 6'l if(ft fw f QG ff)y.~~ 1

ShifDanager Approval
V

g -. .- .-...Init3 1 -

| |
1|_ otito utitRM
|

-

| C4 Die / | | |Verifiedd . | | Vert ficcl
_

<
, . , , , , . .

| __Wi r? No . 1 Teminal No, finitialf" 9Y - * ! Coments linitiaff' 'By |
-~- -

s
jog 2 U El-l' (+) |

||
| 5 | * h (#) | | | | || A t/62 - /3 1 | I

~ l' I |
-

| | | 1 I. I 1| 1 i l I ! }| | | 1 I l l| l ! I
! ! || | 1 I I I I| I ! I

I l I |h 'l
| I I I I l- |! I l

.
4

I I || |
1I I|

I
| | | 1 I -- - ;l. j

I; , i i ;

l I I I I i 1 l| I I I ! ! I 11 I I I I I I I| | ,,L l i I I || 1 1 I I I I Il l l I I ! ! l
I I I L. 1I I f f f

I | | | | | I|_ ! ! I I I
,

it

l i I I I i 1 I| ! I I I I f I
| Coranents, Remarrs, Adjustments or Acd1tional Data As Necessarn |

.

I .

I
I

I
I
I

Cocrateted By Reviewed By

o

).
-e m au-.u

Attachment C *

-* ow t au-su .. , mon a v=.u

1.7.3 10 1,13-20 of 21
-~.. . i isu

.

...

.

.. .
. . . . . _ _ _ _



.- ._. . . . .- _ _ _ _ . _ _ _ _
_ _

.

.

.. .

[
| OPERABILITY CHECX SHEET (005()'

-

,

W:P kQ [6d/ $ {
.

NOTE: If any item below is marked LES, provide requirements in the space provided.
.. TIME /0 ATE. _ . .- .. _ . . _ - . . . .. . . . _ .. .

PRE-OPERAT[0NAL/ ACCEPTANCE /SPECIAL TEST REQUIRED: llLS.| |El CCMPLETED INirtALSS

. Contact. . ..For Tes t Review.and Approval.
Name/ Ext

Results Acceptable. '
"

... .---- . . . - - - . - .

Name/Date
.- . .

3 0YNAMIC MAINTENANCE RETEST.- -. .|15).| |M. ...- . - _ .
. ._

w
g . Contact- .For Test. Review and Approval .

j. . ,g Name/ Ext . . _ . . ...

Results Acceptable ~ g
m . . . .

9 Name/Da te
$ FIRE RELEASE IMPAIRMENT ITE.M . . . . ILElll$ .w

5 RE ATED ARs (REQ'O FOR OPERABILITY) |$l @ ...
<:

h .CTNTROL RbCM DOCUMENT UPDATE $EQ'O.. ($ll$
~

..
;1 CONTACT FOR REQ'O
C _NAME /E.t T ENS IGN

__

$ UPDATE PRIOR TO RETURNING COUIPMENT TO SERVICE
TOP T!!R SRAWINGS ..

OCP CHANGE NUMBER /PAGE ORAWING NO.
n -

S
"*

.

g PPM CHANGE NUMBER PPM NUMBER
'

SYST!hLEAKAGETESTREQUIR!3
'

|(See Attached Visual Exam Data Sheets) |55) %Results Acceptable
Name/Da ta ,.

SPECIAL OPERATOR TRAINING tE0VIRE3
'

,

PRIOR TO RETURNING EQUIPMENT TO SERVICE |$| |5|=

h NOTE: If yes, enclose infor .ation as an attachment.
7
: Perfor .ance of this MWR required issuance of
[ an PG for wnich the discosition was either |YE3| |5|
5 1, ,,| use-as-is | | repair or | | conditional release
$ PER NO.

LOT.E : If the answer is yes ?ER disposition has been approved by Plant
**

Technical Manager and OA Manager.
Confirmed=

E Shift Manager Qate {_

g Operational Tests Required |1[jS,| | N_0 | System Oper30le |YE3| |LQ| |

_

0
e .

Tes: Surveillance :10 . SHI?T MANAGER TIME /0 ATE |
Performed By: Time /Cate /

Attachment H *

;

. . _ . . , . . . m. . ,e .o , o - .o.

1.3.7 10 1.3.7-91 of 16
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SAFETY RELATED CONTROLLED COPY
,

i

*rE PactACli Pt.AMN!90 THETT AMO CFECrtt$f
_; .

,

~. . . . ~ . . . . . . ... . . - .. .

1.1 WR TYPT ( Mrmat / $hev. St4r. dine !////l////l I cxcleted bv Pc0 per PM t.16.5 ||
! ? i Pm01mn esbtT{Ien Acevracy l////f////l ! tevite if necessary! check OIS/ OAT status |a

1.1 M $lM*ARY 87tf #EVIEW I l////l | 'ANCAIORY -l.lf t F tires Ites worted |'

1. | !.4 f t ty Tel a t ed I /l l l Cuerv % - 8}11 in on M |

$.] t.sairace telated i I #l ! Tee 8" 1.5.5 8111 Inen Mt I
~

^

i 5.1 Ouallev clast !////f////l I Cuerv "I" - Circle C1453 on Mt |

7.1 A55t: teo4ie 4 Testing of AS?ll,[temt | 7| | Ouerv "?t - fee PM 1.3.70 - Fill in on %st

||1.1 att i i I art entries ar, eroieted p user ervanizations
.

Malatanance procacures/ | | | |

1 ._cata Thets -a;ulr-f ~ l l I I I l.itt in %1t Wort instmetlant - Oen't attac't yet |

3 l. Ortwinct/Scacifleationt wir-f | VI I l t.I t t in M Wort inttnettons Attach eccles |
-

| t.| fnvimrriMtaltv *vallfled tten I i#1 l fet 8M '0.1.21 foe *Mulraments - t.itt in %Jt inttnettoesl
?.] ' Weld t N eef -*;uiras I | #1 ! fee *" 10.2.18 for recuirements - Obtain and Attach |

1.1 Aivt '43rt-81erJge -tculr*$ l _ I/! I f ee 8M 1.3.30 - Obtain and attaen o4cta_ce | -

4.1 NCE -*:ule-3 1 v"~! I ! List in %R f attmc*,lons if not in ' Weld /AL'E Tetvlert j

5.1 foeial toolt -tuir-d ! #1 1 I t. l t t in %R fnttnettons if set In 'aintenance *mescures _|

1.1 f eeci a l _ LJvge.n A re a **:u i r=$ l ! V1 I t.itt in %R . !nstmetient |

1.1 tea f f old -*evi r*1 1 I VI I I fu *** '0.1.53 . Attaen !caf fold teoues t |

| Totocrary 'stifications/ | | V| | |
l I I fn *** 1. 3.1 and 8M 1.1.1 - List 'n %1t f nttmetient ,,J1,1 tveattet/Arevet -acuir*$ l'

1.! vc.1/pca % vir d i I VI I tee toa 1.3.12 8meest NC:t/90R - 1.lst vtecer in %R |
' | | | | Art IAste. ment ? aster 04ta shetts requiredt |

'

S tter ?Jta theets ! I VI 1 I tf vet, t:ecify en WR _ l

| | | | | If yes. Indicata :n the OC*. and 4ttaca |.

| | | /| | visual t.um dau shetts lotus with ;ertinent |
I 1 I lau a eleted Itee *** 1.2.3) |f,1 tvsten tearae, *est i

!. ! e tjee '4in: .n/'meetien -Muir-sl / i i I 4r _.enem to ,neersund Joe tecee |

| | | | f.ist in %R Instr.ction ' HEtti to get |
I | | | | maurials; fill cut !!cet Orcar and/or |

'
|

3 ! *atse4411 - cuir*1 l I "' 13, $ . 71 9.1. ittaen 1.0. $cioinal/'s.t. ecoy to %R |

| P"R initleted the SR and | | | |
_

_ |

| Ton Tier Ortaings or Ocerstlens | | jl | Add et:uletd sutment to Oc3 A,,N,o, lis: drwings/ |

1.1 Smeteur-s ir- if'ae sd 1 I I I smeseunt aff,e+ed 3n tse ecs !
'

I I I I i sa rM !.J.42, state in .sR tastnctions t3e |

| - ! ! ?muelesnoot e involved8 i I / I I Aeninittmttw *antmis --ouir*s I

| l////l////l | Ac4 recutred sutxant- t:r .%R Instnctions - |

| | l////l////l l for .orter to t;ecify defect actsally found |

1.1 *e/act feund I////l////l I and %st Tuesta nv the 3r eton secur.d [ ,

I | | | | 3de FM l.5.7 for ideas; list ''5fATIC* in .%R |

7.1 tstestino == uir-f I l l l instme*8 ens; 1 fit *0Y'lA.4fC3' on CC|| |

T,7,,3,,:

Cbtained t'y W.rt fuperviscr/For9 man /Eagineer just price to Irelenenting ' mortt
if par':s art :uestituted, see FM l.3.39 for evaluatten etcuirrents.
If enemicals are used, refer ts FM l.9.! regarcing haurds. Pmvice precautionary instnctions in the %R.
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RECElVED

WA$lil!!GTON PUBLIC POWER SUPPLQh 1/
r.o. n oss * 2000 cuorse wanington way * nia,I ,e tngy y '

June 26, 1990
G02-90-112
Docket No. 50 397

JD Partlow, Associate Director for Projects
Office of Huclear Reactor Regulation
U. S. Nuclear Regulatory Commission- *

Washingtoni D.C. 20555

Gentlemen:\\
,

Subject: NUCLEAR PLANT NO. 2, OPERATING LICENSE NPF-21
REQUEST FOR WAIVER OF COMPLIANCE RELATIVE TO
TECHNICAL SPECIFICATION 3.8.1.2, A.C. SOURCES
- SHUTDOWN ,

'i

Reference: 1.icensee Event Re> ort 90 012, ' Fire in Division One Emergency Diesel
Generator Caused ay Generator Thrust Bearing Failure", dated June 25,
1990.

'

Action a. of the subject technical specification states that when less than the
required A.C. power sources are available immediate corrective action shall be
taken to restore a required power source to operable status as soon as practical.
This letter requests a waiver of compliance from this requirement.

The requirements for which this waiver is requested and' the circumstances
surrounding the immediate situation are as follows:

.

As reported in the reference, on May 27,1990 WNP-2 experienced a failure of the
Division 1 generator slip ring end bearing approximately six hours into a 24 hour
full load run. This bearing failure has been-identified to have resulted from
axial thrust applied from the opposite end of the getterator as the thrust bearingat that end failed. Root causes for the thrust bearing failure relate to, among
other issues, lack of or loss of oil from the" bearing reservoir and the very
narrow oil level operating band for this bearing.,

The Division 1 generator has been removed from the plant and sent offsite for
repair. While offsite, missing stator turn blocking and minor winding end turn
displacement were found and electrical testing of the rotor showed shorted turns
on two rotor poles. From preliminary evaluation, it is not believed that these
generator problems were caused by the bearing failures. The decision has been
made to rewind all of the Division 1 generator rotor poles. That process iscurrently ongoing.

.
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. Rt0 VEST FOR WAIVER Of COMPLIANCE RfLAlvE
| 10 TECH SPEC 3.8.1.2, A.C. SOURCES JHUTDOWN

lt is expected that the generator will be onsite by July 3 with installation and
testing completed by July 8.

l
' The Supply System has evaluated what actions should be taken relative to the

Division 2 generator which is of similar design. Regarding the lack of or loss
of bearing oil, it is known that one of the taajor root causes of Division 1
f ailure does not exist on the Division 2 generator. This is discussed in the
referenced LER. However, there are other considerations regarding the oil *

inventory that must be evaluated for the Division 2 generator. Also, the issue3

of the shorted rotor turns and stator blocking and minor winding end turn
displacement should be considered for the Division 2 generator, in place
electrical testing of the generator rotor and visual inspection- of the stator
would be of value in addressing these issues.

The Supply System believes that it would be desirable to take the following three
actions on the Division 2 generator prior to restart:

Confirm by field measurements that the marking on the oil level sighto

glass is correct. The operating band for this icvel is only 3/8 inch.
This activity will take about eight hours to complete and only require
about ten minutes to restore the diesel to operable status should that be
neces sa ry. The activity would involve removal of a coupling guard and a

'

measurement from the shaft to the sight glass,

o Perform an in place pole drop-voltage test per IEEE 115 on the rotor
windings. This activity would take about sixteen hours and would require
about two hours to restore the diesel to operable status should that be
necessary. This activity would involve gaining access to the slip ring
and winding pole connections and manual rotation of the diesel.

Perform a visual inspection by boroscope of the stator physical condition.*

This would be performed while acce'ss is available to the generator
internals.

. , . . .

On June 27 we will be required to perform a su'rveillance run on the Division 2
diesel generator, performing the above action of confirming that the required
level is correctly rarked prior to this surveillance would eliminate a commercial
risk to the Supply System.

Performing the pole drop voltage tests and visual inspections at the same time
as verifying bearing oil level indication, rather than waiting for the return of
the Division 1 generator and establishing its operability are also of benefit.
They will allow the Supply System to assess the impact of any negative findings
in a more timely manner.

Performing these three Division 2 activities on the proposed schedule (i.e., with
Division 1 out of service) is not consistent with the above mentioned technical
specification action statement that requires power sources be restored as soon
as practical. However, by completing these activities as proposed, we will
complete those corrective cctions required to confirm and achieve operability of
both diesels on an earlier schedule.

|
'

|

'
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The request for this waiver could not have been avoided as the bearing failure
occurred during the current outage and the draft root cause analyses has only
recently been completed. That analysis identified the narrow oil level operating
band as one potential cause of the bearing failure. The shorted turns were not
found until the bearing repair activity was near completion. The electrical test
was performed as a routine activity prior to generator assembly to confirm that -

no damage occurred during the repair activity.

We believe that the safety significance and potential consequences of performing
the above two tasks while the Division 1 diesel is out of service are acceptable
in view of the following:

WNP 2 will have been shutdown for 68 days and approximately 28 percent ofe
_

the core is fuel that makes a negligible contribution to decay heat. As
such, the decay heat level is very low. Should a loss of offsite power
occur and the full two hours mentioned above be required to restore the
Division 2 diesel or an offsite power source, the reactor coolant-

5
temperature would only increase from the current temperature of 135 to 159
degrees F. A temperature of up to 200 degrees F would be acceptable for I
this condition,

Under these conditions, the spent fuel pool temperature would increaseo

from 90 to 92 degrees F. A temperature of at least 125 F would be
acceptable.

The reactor coolant pressure boundary status is that the reactor pressuree

vessel head is on and tensioned, ,

High Pressure Core Spray with its diesel will be availabic for ECCS ande

alternate shutdown cooling. This would provide adequate decay heat
removal for more than a day.

,, , ,

'
The reliability of the Bonneville Power Association (BPA) grid has beene

evaluated to be very high. This is particularly true at this time in that ,

Pacific Northwest is operating with an energy surplus.

During the performance of the above discussed activities, should the waiver be
granted, we would take the following compensatory actions:

Maintenance activities and surveillance on the plant A.C. electricale

systems will be carefully controlled so as to reduce the risk of any plant
centered loss of offsite power.

No core alterations, handling of irradiated fuel, crane operation over the*

spent fuel pool, or activities that could potentially drain the vessel
will be performed while the Division 2 diesel is inoperable.

_ _ _ - _ - . .
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.

Secondary Containment will be maintained.*

The planned work and "back out" activities will be prestaged to the extent*
practical to keep the out of-service time to a minimum and to allow for
rapid recovery.to an operable status should that be necessary.-

These activities will be performed under an approved trouble shooting*
pl an,

We will communicate to the Bonneville Pwer Administration the need toe
control any maintenance activities on those portions of the 500, 230 and
115 kV systems that if failed would have high risk of causing a loss of-

that supply to WNP 2.

Prior to initiating this activity we will contact the weather service for'*
any forecast of thunderstorm or other severe weather,

The plant electrical distribution system will be lined up with offsiteo

power supplied from the 500 kV source. This will allow automatic
sequential transfer to the 230 and 115 kV sources upon loss of.the 500 kV
sourCO.

During the performance of either of the three activities, should any of*
the offsite sources be~1ost for more-than a few seconds we will back out
of the activity restore Division 2 operability as soon as
practical) . We will(e.g. ,not resume the activity until the reliability of that)
source has been established.'

The Supply System concludes that the proposed activity does not involve a

|
significant hazards consideration for the following reasons:

,

! e It would not involve a significant increase in the probability or
L consequences of an accident.- In the very unlikely case of a loss of

shutdown cooling for two hours the resulting reactor coolant temperature,

L increase would not challenge the fuel cladding or any of the other fission
product boundaries. Likewise the increase in spent fuel pool temperature
would be acceptable.

|
_
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REQUEST FOR WAIVER OF COMPLIANCE RELATIVE
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!

t
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-

:
.

* It would not create the possibility of a new or different kind of *

accident. With the current plant status, the only significant accident i

considerations are losses of shutdown and spent fuel pool cooling, both of jwhich are previously evaluated events.

It would not create a significant decrease in a margin of- safety as the -!
*

temperature increases that would accompany a loss of shutdown cooling and '

spent fuel cooling do not-challenge previously established margins.-

The issuance of the-requested waiver would have no environmental consequences
even should the postulated loss of shutdown-cooling and spent fuel-cooling events,

occur. This request has been approved by the WNP 2 Plant Operations Committee.
.

Very truly yours.

OftuL-
.

C.H. Powers
Plant Manager, WNP-2 ,

'

AGH/ sir- !

Attachments
, ,

cc: JB Hartin NRC RV
NS Reynolds - BCP&R

'* .

RB Samworth - NRC
,

DL Williams BPA/399
NRC Site Inspector - 901A
Document Control' Desk
C Eschels - EFSEC
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